Objective: To review the characteristics of and the procedure for preventing postoperative bleeding after neck surgery. Materials and Methods: A retrospective review of 9 patients (9/893; 1.0%) with postoperative bleeding who required reoperation was performed to analyze clinical findings. Results: There was no significant difference in the incidence of bleeding between types of surgical procedures. Postoperative bleeding occurred within 24 hours in all cases except 2, in which it occurred 7 days or more after the operation. Seven cases showed bleeding from the cut surface of the muscle. Other bleeding points included vessels and the Berry ligament. There were no additional complications after reoperation. Conclusion: When separating the muscles in neck surgery, it is important to sufficiently ligate vessels and induce coagulation with an ultrasonically activated scalpel to prevent postoperative bleeding.
Introduction
Neck surgery is generally considered quite safe, with complication rates of less than 2% -3% [1] . The major complications of neck surgery are recurrent laryngeal nerve injury and hypoparathyroidism, while the most severe complication of neck surgery is postoperative bleeding. The incidence of postoperative bleeding after neck surgery has been reported to be between 0.1% and 1.6% [2] [3] [4] [5] [6] [7] [8] .
In this reports, we discuss clinical patterns of postoperative bleeding after neck surgery and describe surgical techniques used in our institution in an effort to reduce the risk of hematoma formation.
Materials and Methods
Between August 1, 2003 and September 30, 2009 , 893 patients underwent neck surgery in our institution. All primary operations were conducted under anesthesia and performed or directed by an experienced neck surgeon. Closed drains were placed on all patients' surgical sites. Nine patients (6 men and 3 women; mean age, 63.6 years; age range, 31 -79 years) who required reoperation for postoperative bleeding after neck surgery were reviewed. Clinical findings were recorded. "Interval to bleeding" was measured as the interval between the time when the patient left the operating room and the time when the hematoma was first recognized. Hemostasis was immediately induced under local anesthesia, and the bleeding sites were identified. This study was endorsed by the ethical committee of Tsuchiya General Hospital.
Results
The overall incidence of postoperative bleeding requiring reoperation was 1.0% (9 of 893). The diagnosis and the incidence of bleeding cases requiring reoperation are shown Table 1 . The highest percentage of patients requiring reoperation for bleeding was those with underlying Basedow's disease (4.3% (1/23)). The incidences of postoperative bleeding in patients with thyroid cancer, benign thyroid tumor and parathyroid disease were 1.0% (1/61), 1.5% (2/132) and 1.6% (1/61), respectively. There was no case of postoperative bleeding requiring reoperation with recurrent thyroid cancer. There was no significant difference in the incidence of bleeding by diagnosis. The incidences of postoperative bleeding requiring reoperation after total thyroidectomy, subtotal thyroidectomy, hemithyroidectomy and parathyroid tumor excision were 1.7% (2/118), 4% (2/50), 0.8% (4/497) and 1.6% (1/61), respectively. The incidence of postoperative bleeding requiring reoperation without neck lymph node dissection was 1.4% (4/286), that with central compartment neck lymph node dissection was 1.8% (2/112), and that with central and lateral compartment neck lymph node dissection was 0.6% (3/495). There was no significant difference in the incidence of bleeding by type of surgical procedure.
Clinical findings in the 9 patients with postoperative bleeding are shown in Table 2 . One patient required reoperation twice, first at 5 hs after the operation and again on the 12 th postoperative day. Another patient required emergency surgery on the 7 th postoperative day. Postoperative bleeding was found soon after extubation in 2 patients, after vomiturition in 2 patients, after a severe coughing episode in 1 patient, and 1 h after hemodialysis in 1 patient with chronic renal failure. Symptoms of postoperative bleeding included neck swelling in 7 patients and neck pain in 2 patients. Postoperative bleeding sites included the bottom of the intrahyoid muscles in 5 patients, the sternocleidomastoid muscle in 2 patients, and the platysma muscle in 1 patient. Other sites of postoperative bleeding focus were branches of the superior thyroid artery, the inferior thyroid vein, and the Berry ligament.
The reoperation procedures included removal of the hematoma and hemostasis by ligation or suture. No patient required an extended hospital stay except for 1 patient who had bleeding on the seventh postoperative day. There were no additional complications in the patients with postoperative bleeding.
Discussion
The incidence of postoperative bleeding in this study was 1.0%, which is similar to that in previous studies (0.1% -1.6%) [2] [3] [4] [5] [6] [7] [8] . Results of several studies have suggested that Basedow's disease is associated with a high risk of postoperative bleeding [9] [10] [11] , though the results are controversial [4, 7, 12] . The incidence of postoperative bleeding in patients with Basedow's disease requiring reoperation was highest in this study, but the difference was not significant. This is because most of the postoperative bleeding occurred from the muscles and not the major vessels or parenchyma of the thyroid. Furthermore, the incidence of postoperative bleeding was not related to the operative procedure of thyroidectomy or the extent of neck lymph node dissection in our study. Thus, the incidence of postoperative bleeding after neck surgery is not influenced by disease type or the extent of dissection to the parenchyma of the thyroid.
Several studies have shown that most hemorrhagic symptoms occurred early in the postoperative period, i.e., within 24 hours [2, [4] [5] [6] 8, 12, 13] . In this study, postoperative bleeding occurred within 24 hours in all but 2 cases. However, postoperative bleeding in those 2 cases occurred 7 days or more after the primary operation. Since postoperative bleeding may occur late in the postoperative course, careful follow-up for more than 7 days after the operation is needed. When patients are discharged earlier than 7 days after the operation, they must be instructed to seek immediate medical attention if they feel any subsequent neck discomfort. Shaha et al. [2] reported retching and bucking during recovery, the Valsalva maneuver, and increased blood pressure as causes of postoperative bleeding after neck surgery. In this study, postoperative bleeding occurred after extubation, vomiting, or coughing. These events caused increases in venous return pressure. A smooth extubation is thought to be important in reducing the incidence of postoperative bleeding.
Shaha et al. [2] also reported slipping of the ligature on major vessels, reopening of cauterized veins, and oozing from the cut surface of the thyroid as causes of postoperative bleeding. Additionally, Harding et al. [12] reported that intraoperative division of the intrahyoid muscles may serve as a source of potential bleeding unless the muscles are adequately ligated or coagulated. Moreover, they stated that separation of the subplatysmal flaps and closing of the vertically divided intrahyoid muscles should be carefully performed in order to avoid injury to the anterior jugular veins. In this study, most of the bleeding points were cut surfaces of the muscles. The number of cases with bleeding from the main vessels was less than we expected. Therefore, the nutrient arteries to the muscles or drainage veins from the muscles should be appropriately treated by further ligation or sufficient coagulation with an ultrasonically activated scalpel during separation of the muscles.
Taking these results into account, the current procedures used in our institution to avoid postoperative bleeding are described below. We use an ultrasonically activated scalpel that has high hemostasis ability and causes minimal thermal injury, as described in several reports [14, 15] , as the device for cutting, ablating, and hemostasis. The bridge veins between the caudal intrahyoid muscles are coagulated by bipolar scissors. When the vein diameters are large, they are also ligated. Small vessels including the sternocleidomastoid branch of the superior thyroid artery and the occipital artery between the intrahyoid and sternocleidomastoid muscles are ligated whenever possible. We routinely paste a hemostatic agent, oxidized cellulose (SURGICEL * Absorbable Hemostat; Johnson & Johnson K. K., Tokyo, Japan), around the Berry ligament. Closing the strap muscles loosely is thought to be important in wound closing, because the hematoma can be detected in the subcutaneous region [2, 4, 5] . After closing the wound, we cover it with a small piece of gauze or hydrocolloid dressing to immediately find any neck swelling.
In conclusions, most of the postoperative bleeding after neck surgery occurred from the cut surfaces of muscles. When muscles are separated during surgery, additional vessels may require ligation or may require coagulation with an ultrasonically activated scalpel if cutting by electrocautery seems to be insufficient.
